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(54) Process for preparing halogenated phenylmalonates 

(57) A process for the preparation of dialkyl phenylmalonates of formula I, 




COOR 



(I) 



= ^ COOR 



wherein R, R 1 , L 1 and L 2 have the meaning given in the claims, 
which comprises 

treating a phenylbromide of formula tl 




(ii) 



^ with a dialkyl malonate of formula III 
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00 
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CM 
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CHL 
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COOR 



(IM) 



in an inert solvent in the presence of a base and a copper salt, 
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wherein 1 .0 mole of the phenylbromide of formula II is treated with the enolate obtained from 2.0 to 4.0 moles of the 
dialkyl malonate of formula III and 2.0 to 3.8 moles of the base. 
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Description 

[0001] Halogenated phenylmalonatesare useful as intermediates for the preparation of a variety of compounds which 
are useful as agrochemicals, pharmaceuticals or liquid crystals. In particular, they are key intermediates in the prepa- 
ration of fungicidal 6-(halophenyl)-triazolopyrimidines. 

[0002] The prior art discloses a method of coupling phenylhalides with sodium diethylmalonate in the presence of 
copper(l) salts. However, good yields are obtainable only with phenylbromides substituted with electron withdrawing 
groups when 1 equivalent of phenylbromide is reacted with 1.2 equivalents of sodium diethylmalonate according to 
this document. Moreover, use of two equivalents of sodium diethylmalonate gave even lower yields. 
[0003] The use of five equivalents of sodium diethyl malolanate is suggested in the prior art. Arylbromides substituted 
by two or more halogen atoms produces undesired side-reactions and decreases the yields. 

[0004] Therefore, the methods known from the prior art are not entirely satisfactory for large scale production, since 
the yields of the reactions starting from halogenated phenylbromides are often low. 

[0005] The present invention provides an effective and efficient process for the preparation of dialkyl phenylmalonates 
of formula I, 




wherein 

L 1 and L 2 each independently represent a fluoro or chloro atom; 

R 1 represents a hydrogen or halogen atom or an alkyl or alkoxy group; and 

R represents an alkyl group, 

which comprises 

treating an phenylbromide of formula II 




wherein R 1 , L 1 and L 2 have the meaning given for formula I, 
with a dialkyl malonate of formula III 



COOR 
CH 2 (III) 
COOR 



wherein R has the meaning given, 

in an inert solvent in the presence of a base and a copper salt, wherein 1 .0 mole of the phenylbromide of formula M is 
treated with the enolate obtained from 2.0 to 4.0 moles of the dialkyl malonate of formula III and 2.0 to 3.8 moles of 
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the base. 

[0006] It is, therefore, an object of the present invention to provide an efficient new process for the preparation of 
phenylmalonates. 

[0007] Other objects and advantages of the present invention will be apparent to those skilled in the art from the 
following description and the appended claims. 

Description 

[0008] In general terms, unless otherwise stated herein, the term alkyl as used herein with respect to a radical or 
moiety refer to a straight or branched chain radical or moiety. As a rule, such radicals have up to 10, in particular up 
to 6 carbon atoms. Suitably an alkyl moiety has from 1 to 6 carbon atoms, preferably from 1 to 3 carbon atoms. A 
preferred alkyl moiety is the methyl or especially the ethyl group. 

[0009] Suitable bases are strong bases, preferably alkali metals, such as sodium, alkali hydrides, such as sodium 
or potassium hydride, alkali amides, such as sodium amide, alkali alkylamides, such as lithium diisopropylamide, alkali 
alkoxides such as potassium tert.-butoxide, or alkali alkanes, such as butyilithium. 

[0010] Suitable copper(l) salts include copper(l) halides such as copper(l) iodide, copper(l) bromide or copper(i) 
chloride, copper(l)alkoxides such as copper(l) tert.-butoxide, copper(l) oxide or copper(l) tetrafluoroboate, in particular 
copper(l) bromide. 

[0011] The term "enolate" refers to the deprotonated dialkylmalonate of formula IMA 

o~ 

Met* (IMA) 

O 

wherein Met represents the metal atom of the base used or copper. 

[0012] L 2 is preferably attached in the ortho-position with respect to the bromo atom in formula II. In a particularly 
preferred embodiment the reaction is carried out with 2-chioro-6-fluorobromobenzene, 2,6-difluorobromobenzene, 
2,4,6-trichlorobromobenzene or 2,4,6-trrfluorobromobenzene, in particular 2,4,6-trifluorobromobenzene. 
[0013] Further preferred embodiments of the process according to the present invention is a process wherein: 

• the base is sodium hydride; 

• 1 mole of phenylbromide of formula li is treated with the enolate obtained from 2.5 to 3.5 moles of dialkyl malonate 
and 2.0 to 2.5 moles of the base; preferably the dialkyl malonate of formula I is used in excess with respect to the 
base, the molar ratio of the dialkyl malonate of formula II to the base is preferably in the range of 1 : 1 to 1 .5 to 1, 
in particular in the range of 1 .1 : 1 to 1 .3 : 1 ; 

• a mixture consisting of the phenylbromide of formula II, the enolate obtained from the dialkyl malonate of formula 
111, the strong base, a copper salt, optionally a complexing agent and an inert solvent is stirred at temperatures 
between room temperature and 150 °C; 

• the inert solvent selected from the group consisting of diethylether, diisopropylether, tert-butylmethylether, 
2 ,2-dimethoxy propane, diethoxyethane, tetrahydrofuran, tetrahydropyran and dioxane or a mixture of these sol- 
vents, in particular 1,4-dioxane; 

• 0.05 to 1 .50 mole, preferably 0.1 to 0.9 mole of the copper-(l) salt related to 1 mole of phenylbromide of formula 
li is used; 

• the copper-(l) salt is complexed by a dialkylsulphide, preferably a di-C^-alkylsulphide, in particular dimethylsul- 
phide; 

• R represents a C-,^ alkyl group, in particular an ethyl group; 

R 1 is attached in the para-position with respect to the bromine atom of formula II. 

[0014] The compound of formula II is preferably 2-chloro-6-fluorobromobenzene or 2,4,6-trifluorobromobenzene, 
which can be prepared from commercially available 1 ,3,5-trifluorobenzene by known methods of bromination. 
[0015] As a rule the reaction between the phenylbromide and the enolate obtained from the dialkyl malonate and 
the strong base is carried out at elevated temperatures, preferably between 35 °C and 110 °C, in particular between 



RO 
H-C>- 

\ 

c= 
/ 

RO 
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50 °C and 100 °C, most preferred at the reflux temperature of the reaction medium. 

[001 6] The reaction mixture preferably is neutralized with dilute acid, the phases are separated and the organic layer 
is dried and concentrated. 

[001 7] The crude product obtained can be purified according to standard methods for example by distillation in vacuo, 
& chromatographic methods or crystallization. 

[0018] However, the crude product obtained according to the process of this invention is pure enough to be used as 
intermediate without further purification. 

[0019] The reaction is as a rule completed within 5 to 50 hours, in particular 1 0 to 25 hours. 

[0020] In a particularly preferred embodiment of the process according to this invention diethyl malonate (2 to 3 
10 moles) is added to a mixture of sodium hydride (1 .5 to 2.5 moles) and 1 ,4-dioxane at 55 to 60 °C within 2 to 5 hours. 
Subsequently copper(l) bromide, optionally complexed with dimethylsulphide, (0.1 to 0.3 moles) is added. A mixture 
of 2,4,6-trifluorobromobenzene (1 mol) and 1 ,4-dioxane is added. The reaction mixture is heated to 80-120 °C for 10 
to 20 hours. The reaction mixture is neutrialiced with a mineral acid in particular hydrochloric acid, and the organic 
phase is separated off and the aqueous phase is extracted. The combined organic phases are concentrated in vacuo. 
is The residue is filtered, washed with an organic solvent and the solvent is distilled off. The residue is distilled in vacuo. 
[0021] in order to facilitate a further understanding of the invention, the following illustrative examples are presented. 
The invention is not limited to the specific embodiments described or illustrated, but encompasses the full scope of the 
appended claims. 

20 Example 1 

Preparation of diethyl 2,4,6-trifluorophenylmalonate 

[0022] Diethyl malonate (6.21 mol) is added to a mixture of sodium hydride (5.13 mol) and 1 ,4-dioxane (1400 ml) at 
25 55 to 60 °C within 3 hours. The mixture is stirred for 10 minutes at 55 °C and copper(l) bromide (0.5 mol) is added. A 
mixture of 2,4,6-trifluorobromobenzene (2.50 mol) and 1 ,4-dioxane (600 ml) is added. The reaction mixture is heated 
at 1 00 °C for 1 4 hours and cooled to 1 5 ft C. Hydrochloric acid (1 2N, 350 ml) is added slowly at 1 5 to 20 °C. The organic 
phase is separated off and the aqueous phase is extracted with ethyl acetate (250 ml) and toluene (200 ml). The 
combined organic phases are concentrated in vacuo. The residue is filtered over silica gel, washed with petroleum 
30 ether/ethyl acetate (1 5:1 ) and the solvent is distilled off. The residue is distilled in vacuo to yield 540 g of the product 
as a white solid. 

Bp.: 88-105 °C at 0.1 mbar; mp.: 50 °C 
Analogously are prepared 
35 dimethyl 2,4,6-trifluorophenylmalonate, 

diethyl 2,6-difluorophenylmalonate, 
diethyl 2-chloro-6-fluorophenylmalonate, 

diethyl 2,4,5-trifluorophenylmalonate, bp.: 100 °C at 0.006 mbar; 
diethyl 2,4,6-trichlorophenylmalonate, bp.: 144-150 °C at 0.4 mbar; and 
40 diethyl 2,3,4-trifluorophenylmalonate, bp.: 94 °C at 0.003 mbar; 

Examples 2 and 3 

Preparation of diethyl 2,4,6-trifluorophenylmalonate 

45 

[0023] Analogously to example 1 2,4,6-trifluorobromobenzene is treated with sodium diethylmalonate in different 
amounts. 

[0024] The relative amounts of the reactants and solvents, the reaction temperature and yields are shown in table I 
in which the following abbreviations have been used: 

so 



TFBB 


2,4,6-trifluorobromobenzene 


DMS 


Dimethylsulphide 


cat. 


Catalyst 


am_cat 


amount of catalyst 


Time 


reaction time 


DEM 


diethyl malonate 



5 
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Table I 



5 



Examples 2 and 3 I 


Example 


cat 


TFBB (mmol) 


arn_cat 
(mmol) 


NaH (mmol) 


DEM (mmol) 


Time (hrs) 


Yield (%) 


2 


CuBr/DMS 


23.7 


28.9 


57.8 


57.8 


14 


68 


3 


CuBr/DMS 


23.7 


28.4 


56.9 


69.4 


14 


77 



10 

Comparison Examples A to D 

Preparation of diethyl 2,4,6-trifluorophenylmalonate 

is [0025] Analogously to example 1 2,4,6-trifluorobromobenzene is treated with 1.22 equivalents of sodium diethyl- 
malonate under different conditions. 

[0026] The relative amounts of the reactants and solvents, the reaction temperature and yields are shown in table II. 



Table II 



Comparison Examples A to D 


Example 


cat 


TFBB (mmol) 


am_cat (mmol) 


NaH (mol) 


DEM (mol) 


Time (hrs) 


Yield (%) 


A 


CuBr/DMS 


23.7 


28.9 


28.9 


28.9 


6 


35 


B 


CuBr/DMS 


23.7 


28.9 


28.9 


28.9 


14 


45 


c 


CuBr 


23.7 


28.9 


28.9 


28.9 


14 


41 


D 


CuBr/DMS 


23.7 


28.9 


57.8 


2B.9 


14 


traces 



30 Claims 

1. A process for the preparation of dialkyl phenylmalonates of formula I, 



35 



40 




45 wherein 

L 1 and L 2 each independently represent a fluoro or chloro atom; 

R 1 represents a hydrogen or halogen atom or an alkyl or alkoxy group; and 

R represents an alkyl group, 

so 

which comprises 

treating a phenylbromide of formula II 
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25 



30 




("I) 



10 

wherein R 1 , L 1 and L 2 have the meaning given for formula I, 
with a dialkyl malonate of formula Hi 

COOR 
CHj (III) 
COOR 

20 

wherein R has the meaning given, 

in an inert solvent in the presence of a base and a copper salt, 

wherein 1 .0 mole of the phenylbromide of formula II is treated with the enolate obtained from 2.0 to 4.0 moles of 
the dialkyl malonate of formula III and 2.0 to 3.B moles of the base. 

2. A process according to claim 1 , wherein the base is sodium hydride. 

3. A process according to claim 1 , wherein 1 mole of phenylbromide of formula II is treated with the enolate obtained 
from 2.5 to 3.5 moles of dialkyl malonate and 2.0 to 2.5 moles of the base. 

4. A process according to claim 1 , wherein a mixture consisting of the phenylbromide of formula II, the enolate ob- 
tained from the dialkyl malonate of formula III, the strong base, a copper salt, optionally a complexing agent and 
an inert solvent is stirred at temperatures between 30 °C and 150 °C. 

35 5. A process according to claim 4, wherein the inert solvent selected from the group consisting of diethylether, diiso- 
propylether, tert-butylmethylether, 2,2-dimethoxypropane, diethoxyethane, tetrahydrofuran, tetrahyd ropy ran and 
dioxane or a mixture of these solvents. 

6. A process according to claim 1 , wherein 0.05 to 1 .50 mole of the copper-(l) salt related to 1 mole of phenylbromide 
40 of formula II is used. 

7. A process according to claim 1 , wherein the copper-(l) salt is complexed by a dialkylsulphide. 

8. A process according to claim 1 , wherein R represents aC M alkyl group. 



45 

9. A process according to claim 1 , wherein R 1 is attached in the para-position with respect to the bromine atom of 
formula II. 

10. A process according to claim 9, wherein the compound of formula II is 2,4,6-trifluorobromobenzene or 2-chloro- 
50 6-fluorobromobenzene. 



55 
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